Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.129; data-to-parameter ratio = 22.5.
In the title salt, C 6 H 18 N 3 3+ Á3NO 3 À , the piperazine ring adopts a chair conformation and the ethylammonium group is equatorial relative to the piperazine ring, and in an all-trans conformation. In the crystal, strong charge-assisted N-HÁ Á ÁO hydrogen bonds link the piperazinediium trications and the nitrate anions into a three-dimensional network
Related literature
The structure of a related salt, bis(1-(2-ammoniumethyl)-piperazinium) cyclohexaphosphate hexahydrate, has been reported (Charfi & Jouini, 1996) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
In the field of crystal engineering, an understanding of the role of the anion geometry on the molecular packing and noncovalent interactions in salt crystal structures is central to the area of molecular recognition. The current structure was determined as part of a wider study that considers this role of anion geometry on a crystal structure.
The molecular geometry and labelling scheme of 1-(2-ammoniumethyl)piperazinium) trinitrate, I, is illustrated in Fig. 1 . In this structure, the asymmetric unit consists of one 1-(2-ammoniumethyl)piperazinium cation and three isolated, trigonal planar nitrate anions, with four asymmetric units in the unit cell. In the cation the piperazine ring adopts the chair conformation, and the ethylammonium group is equatorial relative to the piperazine ring, and in the all-trans conformation. Table 1 , and the resulting, complex, three-dimensional hydrogen bonding network is shown in Fig. 3 .
Experimental 1-(2-Ammoniumethyl)piperazinium trinitrate was prepared by the dropwise addition of excess concentrated nitric acid (3.0 ml, 0.047 mol, 70%, Saarchem) to a solution of 1-(2-aminoethyl)piperazine (1.5 ml, 0.011 mol 99%, Aldrich) in 40 ml chloroform (99%, Saarchem). The resulting precipitate was filtered, dried in air and re-crystallized from distilled water.
Colourless crystals formed on evaporation, open to the air, at room temperature.
Refinement
All H atoms were refined using a riding model, with C-H distances of 0.97 Å and N-H distances of 0.89 Å, and U iso (H) = 1.5U eq (C) or 1.2U eq (C) or 1.2U eq (N). The highest residual peak (0.24eÅ -3 ) is 0.83 Å from atom O1.
Figures Fig. 1 . The asymmetric unit of I, showing the atomic numbering scheme. Displacement ellipsoids are shown at the 50% probability level and H atoms are shown as small spheres of arbitrary radii. (7) 0.0463 (6) 0.0767 (7 Geometric parameters (Å, °) 
